Introduction
Leber hereditary optic neuropathy (LHON) is a rare, mitochondrially inherited disorder usually characterized by sequential bilateral visual loss, severe optic nerve dysfunction and a poor prognosis. The present report describes a case of late visual recovery and improvement in electrophysiological function in a child with the G3460A mutation.
Case report
A 10-year-old boy presented with a three-month history of painless bilateral sequential visual loss. He was unable to recognize faces, read or watch television, although he managed to navigate around his home and school. Visual acuities (VA) were hand movements in the right eye (OD), counting fingers in the left eye (OS). Anterior and posterior segment examinations, including optic disc appearances, were normal. Pupillary reflexes were sluggish. Fluorescein angiography was unremarkable. Goldman kinetic perimetry revealed bilateral fenestrated central scotomata with islands of varying density (Fig. 1a, b) . Electrophysiological investigation (Fig. 2a) showed undetectable pattern VEP (PVEP); low amplitude, broadened and reduced flash VEPs (FVEP) and loss of the N95 component in the pattern electroretinograms (PERG). Full field ERGs (not shown) were normal. Mitochondrial DNA testing revealed a point mutation, G3460A, previously associated with LHON. He was registered blind, plans were made for special schooling and the family was offered genetic counselling.
Eighteen months later, his vision began spontaneously improving and by 24 months, VA was 6/18 right, 6/12 left, associated with reduced disability. Electrophysiological investigation showed improved amplitude in PVE and FVEP and some improvement in the N95:P50 ratio of the 15°PERG (Fig. 2b) . Kinetic perimetry revealed reduced density and size of scotomata ( Fig. 1 c, d ). Two years later, there had been further electrophysiological improvement (Fig. 2c) . The patient remained clinically stable 4 years after initial presentation without the need for special schooling.
Discussion
This report describes a case of molecularly confirmed G3460A mutation Leber Hereditary Optic Neuropathy in which there was clinical improvement commencing approximately 18 months after the onset of visual loss. This was accompanied by electrophysiological improvement, which to our knowledge has not been previously reported.
Leber hereditary optic neuropathy is the commonest of the mitochondrial diseases and passes through the maternal line [1] [2] [3] . Approximately, 95 % of LHON pedigrees have one of three mitochondrial DNA point mutations, G3460A, G11778A and T14484C, which are involved in encoding complex I subunits of the mitochondrial respiratory chain [1, 2, [4] [5] [6] [7] . These mutations account for approximately 15, 70 and 10 % of LHON pedigrees, respectively [5] [6] [7] . Heteroplasmy, secondary genomic and mitochondrial factors and environmental triggers are thought to contribute to disease expression [4, 5, 8] . Clinical recovery in LHON can occur spontaneously several months to years after initial presentation and is least likely with the 11778 mutation (approximately 5 % of patients), followed by 22 % in the 3460 mutation and up to 65 % in the 14484 variant (reported recovery rates vary from 37 to 65 %) [1, 6, 7] . The mechanism of spontaneous delayed visual recovery remains unknown, but it has been suggested that a subset of inactive, but viable retinal ganglions cells (possibly homoplasmic for the wild allele), may be responsible [5, 9] .
Barboni et al. [10] reported childhood-onset disease to follow a milder course (especially in slowly progressive cases) and to have higher recovery rates than in affected adults. The development and enlargement of small vision islands within central scotomata was reported to be typical in paediatric patients [9] . There is a lack of published data regarding electrophysiology in LHON patients following visual recovery.
The present report describes both clinical and electrophysiological improvement. Although visual recovery has been reported in the 14484 mutation, one report with VEP did not find improvement in PVEP [3] . Flash VEPs in that patient were normal. Although it has been suggested that luminance-related fibres may be less affected than contrast-related fibres in patients with early LHON [11] , flash VEPs are generally less sensitive to disease than pattern VEPs. Further detailed electrophysiological investigation of patients exhibiting visual improvement may provide additional insight into the mechanisms underlying the visual loss and delayed recovery, currently speculative.
